Interrelationship between glutamate and membrane-bound ATPases in nerve cells.
Plasma membrane potential generated by Na+, K(+)-ATPase provides the driving force for high-affinity, Na(+)-dependent uptake of glutamate into the cytoplasm of glutamatergic nerve endings and glial cells. Ca2(+)-calmodulin-dependent ATPase in the plasma membrane and Ca2(+)-ATPase in the endoplasmic reticulum influence the intracellular [Ca2+] and, therefore, the exocytotic release of neurotransmitter glutamate. The membrane potential across the membrane of the synaptic vesicles, generated by a H(+)-ATPase, provides the driving force for synaptic vesicular uptake of glutamate as well as that of GABA and glycine. Hypoxia and ischemia lead to release of glutamate, perhaps in consequence of an increased endogenous pool of glutamate and/or lack of substrate (ATP) for the ATPases. This release, rather than being exocytotic, is believed to result mainly from a reversal of the Na(+)-dependent high-affinity glutamate transporter in the plasma membrane.